SHRINKAGE CONTROL MATERIAL AND ELASTOMERIC MOLDING 



Packground of the Invention 
1. Field of the Invention 
5 The present invention relates to a shrinkage control 

material used for various kinds of molding, a door window 
glass run channel or the like for automobiles, and bead 
material for window frames or the like for buildings, and to 
a elastomeric molding using the same. 
10 2. Description of the Related Art 
% Various kinds of molding and window door glass run 

I-J channel for automobiles, window frame beads for buildings or 

-~ the like are generally formed of rubber or resin by means of 

extrusion. 

i; 15 In the extrusion products of rubber or resin as 

P mentioned above, in order to prevent the rubber or resin from 

\*\ shrinking to deform due to temperature variation during 

□ molding or use, a resilient metal wire is used to bury. In 

burying the wire, it is general that the metal wire is passed 
20 through a coater to coat an adhesive around an outer 
periphery thereof. Thereafter, while introducing the 
adhesive coated metal wire into an extruder, around the outer 
periphery thereof rubber or resin is extruded. 

However, in the method like this, there is a problem 
25 that the adhesive coater is necessary to be disposed before 
the extruder to result in a complicated process control. 

To this problem, a shrinkage control material or a 
reinforcement material has been developed in which, on a 
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surface of a metal wire, melt-bonding varnish is coated and 
baked in advance to dispose a melt-bonding layer. 

According to the shrinkage control material, due to 
heat during extrusion of the rubber or resin, the hot-melt 
5 layer is once melted, thereafter together with the rubber or 
resin being cooled to solidify into one body. Accordingly, 
the adhesive coater is not required to be disposed ahead of 
the extruder. 

For the melt-bonding varnish to be coated on the 
10 surface of the metal wire, so far the melt-bonding varnish 
based on polyester resin is generally used. 

However, the polyester resin based varnish is a little 
weaker in adhesion to the rubber than to the resin. 
Accordingly, there is a problem that the shrinkage control 
15 material using the polyester resin based melt-bonding varnish 
can not exhibit an expected shrinkage prevention effect in a 
iJl rubber molding. 

i;3 Accordingly, a shrinkage control material that is 

excellent in adhesion to the rubber and can exhibit a 
20 sufficient shrinkage prevention effect to the rubber is 
desired to develop. 

Summary of the Inven tion 
It is an object of the present invention is to provide 
25 a shrinkage control material that is excellent in adherence 
with elastomeric material and can exhibit a sufficient 
shrinkage prevention effect to elastomeric material, and an 
elastomeric molding with the shrinkage control material. 
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According to one aspect of invention, a shrinkage 
control material includes a resilient metal wire, and an 
adhesive layer coated and heated on the metal wire, the 
adhesive layer having adhesion to elastomeric material. 
5 The adhesive layer preferably comprises a halogenated 

polymer- or olef in-based adhesive. 

According to another aspect of invention, an 
elastomeric molding comprises a shrinkage control material, 
and an elastomeric extrusion formed around an outer periphery 

10 of the shrinkage control material. The shrinkage control 
material includes a resilient metal wire, and an adhesive 
layer coated and heated on the metal wire, the adhesive layer 
having adhesion to elastomeric material. The elastomeric 
extrusion is bonded by vulcanization to the shrinkage control 

15 material. 

The adhesive layer preferably comprises a halogenated 
polymer- or olef in-based adhesive. 

According to ane aspect of the present invention, the 
adhesive layer of a shrinkage control material has adhesion 

20 to various kinds of elastomeric material. That is, due to 

heat, pressure or the like during extrusion and vulcanization 
of an elastomeric material, the adhesive layer is vulcanized 
to bond solidly the metal wire to the elastomeric material, 
followed by cooling to solidify into one body. Therefore, 

25 the shrinkage control material can be applied to various 
kinds of elastomeric material to exhibit an excellent 
shrinkage prevention effect. The adhesive layer of 
halogenated polymer- or olefin-based adhesive has excellent 
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adhesion to the various kinds of elastomeric material- The 
shrinkage control materials using them can prevent the 
shrinkage more effectively. 



5 grief Description, of the Drawings 

Fig. 1 is a cross sectional view of an embodiment of a 
shrinkage control material of the present invention. 

Fig. 2 is a perspective view of an embodiment of a 
rubber molding of the present invention having the shrinkage 
10 control material of Fig. 1. 

Detailed Description of Preferred Embodiments 
In the following, Embodiments of the present invention 
will be detailed with reference to the drawings. 
15 Referring to Fig. 1 of the drawings, there is shown an 

embodiment of a shrinkage control material of the present 
invention indicated generally by the numeral 10. 

The shrinkage control material 10 comprises a resilient 
metal wire 12 generally circular in cross section, and an 
20 adhesive layer 14 coated and heated on the the metal wire 12, 
the adhesive layer 14 having a halogenated polymer- or 
olef in-based adhesive. 

The resilient metal wire 12 will be made of brass, iron, 
iron alloy, steel such as stainless steel, phosphor bronze, 
25 nickel silver or the like. Iron and iron alloy are 

preferable to implement brass plating, zinc plating, or other 
suitable plating on the surface thereof to use, for they tend 
to be oxidized in the air to be brittle. 
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The metal wire 12, without restricting to one of 
circular cross-section mentioned in the embodiment, may be 
one configured in other cross-section such as pillar shape. 
Alternatively, the metal wire 12 may be formed in a structure 
5 where a plurality of metal wires of circular cross-section is 
stranded. Further, in order to improve adherence to the 
rubber described later, a surface can be roughened, or 
corrugated in a longer length direction. 

The adhesive layer 14 is preferably formed by coating 
10 and heating the halogenated polymer- or olefin-based adhesive, 
S or other adhesive on an outer periphery of the metal wire 12. 

■J The adhesive layer 14 formed thus does not show tackiness at 

^ normal temperature but it shows adhesion when vulcanized by 

3 heating under pressure. 

15 A preferred (^halogenated poly mer-based adhesive) is one 

|3 comprising a chlorinated rubber and a chlorosulf onated 

ft polyethylene rubber, such as TH1XON GPO (trade name) by 

Morton International Co. or Metalock F-10 (trade name) by 



^Toyo_Kagaku Kenkyusho. A pref erred colef in-based adhesive ^ is 
20 iChgmlok 238, 250, 250X (all trade names) by Road Far East Inc, 
or TPO-300 (trade name) by The Yokohama Rubber Co., Ltd.. 
Furthermore, a thickness of the adhesive layer 14, when EPDM 
(ethylene-propylene-diene ternary copolymer) rubber is 
extruded on the layer 14 and THIXON GPO is used as the 
25 adhesive, is preferably in the range of 5 to 25 // m, more 

preferably in the range of 12 to 22/im. When the thickness 
of the layer 14 is less than 5/im or exceeds 25/zm, it will 
not show enough adhesion strength to prevent the shrinkage of 
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the EPDM rubber. 

The shrinkage control material 10 comprises the metal 
wire 12 and the adhesive layer 14. The adhesive layer 14, 
when a elastomeric material such as EPDM rubber is extruded 
5 thereon, is vulcanized together with the elastomeric material 
under heat and pressure during extrusion and vulcanization to 
strongly bond the elastomer extrusion to the metal wire 12. 
Thereafter, the adhesive layer 14 is cooled with the 
elastomeric extrusion to solidify to exhibit excellent 
10 shrinkage prevention effect to various kinds of elastomeric 
O molding. 

CP Fig. 2 is a perspective view of one example of an 

C3 automobile window molding with the shrinkage control material 

Q 10. Inside the extrusion 20 of an elastomeric material such 

i; 15 as EPDM rubber that is extruded in a prescribed sectional 
q shape and vulcanized, the shrinkage control material 10 is 

m buried. The metal wire 12 and the elastomeric extrusion 20 

f-j are bonded through the adhesive layer 14 of the shrinkage 

control material 10. 
20 A material of the elastomeric extrusion 20 may be 

ethylene propylene copolymer rubber, natural rubber, styrene 
rubber, chloroprene rubber, buthyl rubber, or nitrile rubber. 
In a preferred embodiment, the material of the elastomeric 
extrusion 20 is EPDM rubber. 
25 The window molding will be produced by introducing the 

shrinkage control material 10 into an extruder, and extruding 
a material of the extrusion 20 around the shrinkage control 
material 10 to vulcanized. The adhesive layer 14 of the 
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shrinkage control material 10 is vulcanized under heat and 
pressure during extrusion or vulcanization to be cooled/cured 
in one body together with the elastomeric extrusion 20. 
Thereby, the metal wire 12 and the elastomeric extrusion 20 
5 are strongly bonded to be sufficiently suppressive of 

shrinkage or deformation in a longer length direction of the 
elastomeric extrusion 20 due to temperature variation. 

More than one shrinkage control material may be buried 
in the elastomeric extrusion 20. 
10 The invention will now be explained in more detail by 

Q way of the following non-limiting examples, in which all 

Hy 

j *n Young's modulus values are values measured under gauge length 
CO 

j '3 of 25mm, tensile testing speed of lmm/min, and 2.5% 

U elongation according to JIS K 7113. 
« 15 Example 1 

□ On a brass plated stainless steel wire of a diameter of 

m 0.25mm, THIXON GPO was coated and baked to be a layer 

i s =J 

i;3 thickness of 9/zm after baking, thereby obtaining a shrinkage 

control material. 
20 Next, while introducing the obtained shrinkage control 

material into the extruder, around the shrinkage control 
material, EPDM was extruded to cover, thereby an automobile 
window molding as shown in Fig. 2 being manufactured. 
Examples 2 to 4 

25 By implementing, identically with Example 1 other than 

changing the thickness of the adhesive layer after baking to 
14 /zm (Example 2), 18/zm (Example 3) or 21//m (Example 4), 
shrinkage control materials were obtained. Further, with 
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these shrinkage control materials, as identical as Example 1, 
automobile window moldings were manufactured. 
Comparative Example 1 

By implementing identically with Example 1 other than 
5 changing the adhesive to TCV PA-18A (Totoku Toryo Co., Ltd.) 
that is a polyester-based adhesive, a shrinkage control 
material was obtained. Further, with this shrinkage control 
material, as identical as Example 1, an automobile window 
molding was manufactured. 
10 Comparative Examples 2 to 4 
L % By implementing identically with Comparative Example 1 

other than changing the thickness of the adhesive layer after 
baking to 14//m (Comparative Example 2), 18//m (Comparative 
! s ]f Example 3) or 21/xm (Comparative Example 4), shrinkage 

*_ 15 control materials were obtained. Further, with these 
Q shrinkage control materials, as identical as Comparative 

a 

ijj Example 1, automobile window molding were manufactured. 

; ; 
■:~ 

□ With these window moldings obtained in the 

aforementioned examples and comparative examples, adhesive 
2 0 strength between the shrinkage control material and the EPDM 
extrusion was measured by means of the pultrusion method. 
The results and the configurations of the adhesive layers are 
shown in Table. 
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Table 1 





Kind of 
adhesive * 


Thickness 
of 

adhesive 
layer ( ii m) 


Adhesive 
strength 
(kgf ) 


Remarks 


Example 1 


THIXON GPO 


9 


7.7 




Example 2 


THIXON GPO 


14 


11.9 




Example 3 


THIXON GPO 


18 


12.3 


broken 


Example 4 


THIXON GPO 


21 


10.4 




Example 5 


Chemlock250X 


9 


3.5 




Example 6 


Chemlock250X 


14 


5.4 




Example 7 


Chemlock250X 


18 


5.5 




Example 8 


Chemlock250X 


21 


4.7 




Example 9 


TPO-300 


9 


2 . 8 




Example 10 


TPO-300 


14 


4.3 




Example 11 


TPO-300 


18 


4.4 




Example 12 


TPO-300 


21 


3.8 




Comparative 
Example 1 


TCV PA-18A 


9 


^1.0 




Comparative 
Example 2 


TCV PA-18A 


14 


^1.0 




Comparative 
Example 3 


TCV PA-18A 


18 


^1.0 




Comparative 
Example 4 


TCV PA-18A 


21 


^1.0 





* THIXON GPO: Product of Morton International Co. 



Chemlock 250X: Product of Road Far East Inc. . 
TPO-300: Product of The Yokohama Rubber Co., Ltd. 
5 TCV PA-18A: Product of Totoku Toryo Co., Ltd. 



As obvious from the Examples mentioned above, according 
to the present invention, adhesive strength of a shrinkage 
control material to the elastomeric extrusion improved. 
10 Therefore, with the shrinkage control material, an 

elastomeric molding slight in shrinkage or deformation during 
molding or due to temperature variation thereafter can be 
obtained. 
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While there has been shown and described what are at 
present considered the preferred embodiments of the invention, 
it will be obvious to those skilled in the art that various 
changes and modifications may be made therein without 
departing from the scope of the invention as defined by the 
appended claims. 
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